In the past three decades, mounting evidence has revealed that specification of the basic cortical neuronal classes starts at the time of their final mitotic divisions in the embryonic proliferative zones. This early cell determination continues during the migration of the newborn neurons across the widening cerebral wall, and it is in the cortical plate that they attain their final positions and establish species-specific cytoarchitectonic areas. Here, the development and evolutionary expansion of the neocortex is viewed in the context of the radial unit and protomap hypotheses. A broad spectrum of findings gave insight into the pathogenesis of cortical malformations and the biological bases for the evolution of the modern human neocortex. We examine the history and evidence behind the concept of early specification of neurons and provide the latest compendium of genes and signaling molecules involved in neuronal fate determination and specification.
Introduction
There is no disagreement that the cerebral cortex consists of distinct cytoarchitectonic areas, each serving a function(s) ranging from sensory perception and motor control to the symbolic thinking and language in humans. There is consensus among scientists that the human neocortex has evolved with a thousandfold increase in surface size and an increase in cytoarchitectonic areas since the emergence of a common mammalian ancestor. However, there is less than overwhelming agreement about the mechanisms involved in the development of the cortical map and how it became increasingly partitioned and elaborate during evolution.
Because cortical neurons are not generated within the cortex itself, one fundamental question is when and how postmitotic newborn neurons reach their appropriate areal and laminar position after being produced in the proliferative zones near to the cerebral ventricles. The other related question that is almost biblical in proportion is whether all cortical neurons are born equal and multipotent. If true, then distinct layer-, area-and speciesspecific molecular makeup (i.e. the morphology and connectivity of the individual neurons themselves) is elicited by input from the peripheral sensory receptors to the cortex (mostly via the thalamus). Alternatively, cortical neurons are specified at the time of their birth and then they migrate to their appropriate areal and laminar positions where they complete their differentiation. Final neuronal phenotypes are a result of their genetic makeup and interactions with specific afferents that they selectively attract. In this anniversary issue, it might be pertinent to mention that several basic aspects of the specification of cortical neurons have been discussed by the senior author (P.R.) in five review articles published in Trends in Neurosciences over the past 30 years [1] [2] [3] [4] [5] . During these three decades we have witnessed enormous progress in understanding the molecular and cellular mechanisms involved in the development and evolution of the cerebral cortex, much of which is outside of the scope of this review. Here, we will focus on the role of the last cell division in neuronal specification and on downstream implications that are relevant to the formation of cortical maps.
A little history of the big issues
Since two monumental publications delineated the cytoarchitectonic maps of the adult human cerebrum [6, 7] , scientists, philosophers and even the general public have pondered over the formation of these maps with respect to individual development and to evolution. The answer to this question at a biological level is not a simple task, in part because of one remarkable aspect of cortical development: none of the constituent neurons are generated within the cortex itself [8] [9] [10] [11] . Rather, most cortical projection neurons originate in the proliferative ventricular (VZ) and subventricular (SVZ) zones that line the cerebral vesicle, then they migrate radially to their proper laminar and areal positions [12, 13] . Likewise, interneurons, which in the rodent cortex originate almost entirely from the ganglionic eminence (GE) of the ventral telencephalon [14] [15] [16] [17] [18] [19] and in primates (including humans) from both the GE and from an expanded SVZ [20, 21] , are also foreign born. How are these complex and dynamic cellular events that include cell commitment, allocation and migration orchestrated to create highly stereotyped but species-specific cortical maps?
Radial unit hypothesis
In all developing mammals, the migration of projection neurons from the ventricular surface to the developing cortical plate involves a remarkably uniform radial deployment, one that is crucially dependent on the shafts of radial glial cells (RGC) that span the entire fetal cerebral wall [12, 22] . Such early RGC scaffolding is clearly evident even in the small and smooth embryonic rodent forebrain, but it is particularly prominent and stable in the large and convoluted primate cerebrum [23] [24] [25] [26] [27] . This transient RGC scaffolding explains how the convoluted cerebral cortex has enlarged predominately in surface as a uniform 
